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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce spherical fine particles of a polyorganosilsesquioxane having small coefficient of 
variation and uniform particle size with a simple reaction in high efficiency by the hydrolytic condensation of an 
organotrialkoxysilane and/or its partial hydrolyzate in an alkaline aqueous solution. 

SOLUTION: An alkaline aqueous solution is added to a reaction solution simultaneous to the addition of an organotrialkoxysilane 
and/or its partial hydrolyzate to the reaction solution to keep the constant pH level before and after the precipitation of the 
particles. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the spherical polyorgano silsesquioxane particle characterized by adding an alkali water 
solution or water in a reaction solution to coincidence in case this organ otrialkoxysilane and/or its partial hydrolysate are added 
in adding organotrialkoxysilane and/or its partial hydrolysate in an alkali water solution or water, and carrying out hydrolysis and 
condensation. 

[Claim 2] Addition into an alkali water solution or the reaction solution of water is the manufacture approach of the spherical 
polyorgano silsesquioxane particle according to claim 1 characterized by being carried out until a particle deposits at least and 
the inside of the system of reaction is stabilized. 

[Claim 3] pH in a reaction solution is the manufacture approach of the spherical polyorgano silsesquioxane particle according to 
claim 1 or 2 characterized by being adjusted so that it may become 9.6 or more. 

[Claim 4] pH in a reaction solution is the manufacture approach of the spherical polyorgano silsesquioxane particle according to 
claim 1, 2, or 3 characterized by being prepared so that it may become abbreviation regularity in the back before a particle 
deposits. 

[Claim 5] In case organotrialkoxysilane and/or its partial hydrolysate are added further and particle growth is carried out by 
making into a nuclear particle the particle obtained by claim 1 thru/or the reaction of 4, by adding an alkali water solution or 
water in a reaction solution The manufacture approach of the spherical polyorgano silsesquioxane particle according to claim 1 to 
4 characterized by controlling by the addition of this alkali water solution or water, and carrying out particle growth of the particle 
concentration in a reaction solution so that it may become concentration within the limits to which condensation and welding of 
particles do not happen. 

[Claim 6] The density range to which condensation and welding of the particles of claim 5 do not happen is the manufacture 
approach of a spherical polyorgano silsesquioxane particle according to claim 5 that organotrialkoxysilane and/or the addition 
ratio of the partial hydrolysate are characterized by being below the 0.20 weight section preferably under the 0.25 weight section 
to the reaction mixture capacity 1 weight section. 

[Claim 7] The manufacture approach of the spherical polyorgano silsesquioxane particle according to claim 5 or 6 characterized 
by taking out the reaction mixture slurry of claims 5 or 6 so that overflow or reaction mixture capacity may serve as abbreviation 
regularity from a reaction container, and manufacturing a spherical polyorgano silsesquioxane particle continuously. 
[Claim 8] It is the manufacture approach of the spherical polyorgano silsesquioxane particle which organotrialkoxysilane and/or 
its partial hydrolysate consider the layer of an alkali water solution or water as the bilayer reaction which is not mixed in adding 
organotrialkoxysilane and/or its partial hydrolysate in an alkali water solution or water, and carrying out hydrolysis and 
condensation, and is characterized by adding an alkali water solution or water at least in said alkali water solution or water. 
[Claim 9] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the manufacturing method of a spherical polyorgano silsesquioxane particle, and relates 
to the new manufacture approach of manufacturing efficiently a particle with the particle diameter of arbitration, and the 
spherical polyorgano silsesquioxane particle which has the particle size of 0.5-10-micrometer (micrometer) extent especially from 
what has sharp particle size distribution to a broadcloth thing, by the simple process. 
[0002] 

[Description of the Prior Art] As an approach of obtaining a spherical polyorgano silsesquioxane particle, organotrialkoxysilane is 
hydrolyzed and it is carried out from the former by the approach of subsequently carrying out condensation. 
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TECHNICAL FIELD 



[Industrial Application] This invention is the manufacturing method of a spherical polyorgano silsesquioxane particle, and relates 
to the new manufacture approach of manufacturing efficiently a particle with the particle diameter of arbitration, and the 
spherical polyorgano silsesquioxane particle which has the particle size of 0.5-10-micrometer (micrometer) extent especially from 
what has sharp particle size distribution to a broadcloth thing, by the simple process. 
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PRIOR ART 



[Description of the Prior Art] As an approach of obtaining a spherical polyorgano silsesquioxane particle, organotrialkoxysilane is 
hydrolyzed and it is carried out from the former by the approach of subsequently carrying out condensation, and although JP,63- 
77940A is one of such things, the mixed liquor of methyl trial koxysilane and/or its hydrolyzate or methyl trialkoxysilane, and/or 
its hydrolyzate and organic solvent is made into the upper layer, the mixed liquor of ammonia and/or an amine, and an organic 
solvent is used as a lower layer, and methyl trialkoxysilane and/or its hydrolyzate are made this thing hydrolysis and a 
polycondensation by these interfaces — making — the configuration of a particle — true — the method of obtaining a spherical 
spherical poly methyl silsesquioxane particle is indicated. Moreover, there is JP.6-49209A methyl trialkoxysilane and/or its 
hydrolyzate are added in the alkali water solution of pH 10-13, and the approach coefficient of variation [=(particle diameter 
standard-deviation / mean particle diameter) x100(%)] obtains [ mean particle diameter] 20% or less of spherical poly methyl 
silsesquioxane particle by 0.1-2 micrometers (micrometer) is indicated by this thing hydrolysis and by carrying out condensation. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to the approach of this invention, in the range whose particle size is about 0.5-10 
micrometers, the spherical polyorgano silsesquioxane particle which has the particle diameter of arbitration and has broadcloth 
particle size distribution from very sharp particle size distribution can be industrially manufactured efficiently by the 
advantageous approach. 



[Translation done.] 



http:/ /www4.ipdl.ncipi.go jp/cgi-bin/tran.web_cgi_eije. 



2005/05/26 



JP.2003-171466.A [TECHNICAL PROBLEM] 



1/1 ^— V 



» 





* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the approach by said JP.63-77940A since it is a reaction in an interface, there are 
few opportunities of contact to alkali, a reaction rate's being restricted extremely and production control are difficult, there are 
particle size distribution of the particle obtained no less than **30% of mean particle diameter, and technical problems, like 
coefficient of variation is large are left behind. Moreover, in the approach by aforementioned JP.6-49209.A, mean particle 
diameter is 0.1-2 micrometers, coefficient of variation is 20% or less, and technical problems, like it is difficult to control particle 
diameter broadly, and coefficient of variation is large are left behind. Although particle diameter is broadly controllable and the 
removal has a difficult and low coefficient of variation in the approach by JP.1 1-152336.A further again since the surfactant is 
used It is required to perform the same bilayer interface reaction as said JP.63-77940.A for attaining this. Further Actuation of 
performing wet classification after reaction termination and removing a particle is performed, it is made the thing of a low 
coefficient of variation, and the technical problem that do not come to obtain the particle which has a low coefficient of variation 
in a synthetic reaction, and working hours become very long is left behind. In the approach according to JP,2000-17074,A on the 
other hand 
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MEANS 



[Means for Solving the Problem] The purpose of this invention is a thing about such conventional disadvantage and the 
manufacture approach of the spherical polyorgano silsesquioxane particle which solved the fault. Increase of the coefficient of 
variation [=(particle diameter standard deviation / mean particle diameter) x100(%)] of a spherical polyorgano silsesquioxane 
particle 
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[Function] This invention is a thing about the manufacture approach of a spherical polyorgano silsesquioxane particle. This 
Organotrialkoxysilane and/or its partial hydrolysate 



OPERATION 
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[Example] Although the example of an experiment is given and the approach of this invention is explained hereafter, as for this 
invention, it is needless to say that it is not what is limited by these examples. 

[0024] Attaching an agitator and a thermometer in a [example 1 of experiment] 500ml (milliliter) reaction container, putting 200ml 
of aqueous ammonia solutions into a reaction container 0.5%. and agitating by 200rpm (rotation per minute) After carrying out 
constant temperature of the reaction container to 20 degrees C, while adding methyl trimetoxysilane (table is indicated to be 
MMS) 25g with the metering pump with the speed of supply of 1.5 g/min (gram per minute), the aqueous ammonia solution was 
added at the rate of 10 g/min 1.0%. Supply of aqueous ammonia was also suspended to supply termination and coincidence of 
methyl trimetoxysilane, filtration and desiccation were carried out after 1 more hour aging, and white powder was obtained. This 
powder was the poly methyl silsesquioxane particle. When measured about change of pH in the reaction solution in the process 
which has added methyl trimetoxysilane, in the head solution, it was 10.5 after 10.5 and a reaction in front of 1 1.7 and a particle 
deposit. The particle concentration of the last reaction time was 7%, and as a result of an electron microscope's estimating the 
obtained white powder, it was the true spherical particle to which particle size was well equal to the mean particle diameter of 
0.94 micrometers, and 5.9% of coefficient of variation low (refer to electron microscope photograph Rg. of drawing 1 ). A reaction 
condition, a reaction result, etc. are shown all over Table 1 . 



EXAMPLE 



[0025] 
[Table 1] 
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[0026] The examples 2-4 of the [examples 2-13 of experiment] experiment experimented like the example 1 of an experiment, 
except that the addition rates of methyl trimetoxysilane differed. In the example 2 of an experiment, the twice and the example 3 
of an experiment make the 4 times and the example 4 of an experiment 1/2 to the speed of supply of the example 1 of an 
experiment about the speed of supply of methyl trimetoxysilane here. The example 5 of an experiment experiments like the 
example 1 of an experiment except having made reaction temperature into 80 degrees C. The example 6 of an experiment 
experiments like the example 2 of an experiment except having made into 0.1% concentration of the aqueous ammonia which adds 
the head solution concentration of an aqueous ammonia solution 0.1%. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the electron microscope photograph Fig. of the poly methyl silsesquioxane particle generated in the example 1 of 
an experiment. 

[Drawing 2] It is the electron microscope photograph Fig. of the poly methyl silsesquioxane particle generated in the example B 
of a comparison. 

[Drawing 3] It is the electron microscope photograph Fig. of the poly methyl silsesquioxane particle generated in the example 15 
of an experiment. 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 




[Drawing 2l 
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fDrawing 31 
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